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There have been several light histochemical studies performed on the alkaline (LORCH, 
'4 75> ; GREEP et al.，’484) ; T AKAMATSU et al.，’5713>; Loe，’595> ; MORI et al.，’621>) as 
well as acid phosphatase activity (ScHAJOWICZ et al.，’5811> ; BuRSTONE, '591> ; MORI et 
al.，’627l) in the hard tissues. Several electron microscopic studies on the hard tissues 
have also been reported by ScoTT & PEASE （’56) 12>, ROBINSON & CAMERON （’56) 9>, and 
GODMAN & PORTER （’60)2人 However,no work has been published so far on the elec-
tron histochemical demonstration on the localization of activities of alkaline and acid phos-
phatases in the cartilage. 
In the present investigation attempts were made to elucidate the role of alkaline as 
well as acid phosphatase activity by the electron histochemical method in the cartilage cel 
of the femoral head of mice. 
The femoral head of new born mice, 7 to 14 days old, were used in this study. 
Animals were killed by the decapitation without anaesthesia. 
T AKAMA TSU method (TA.KAMλTSU et al.，’57) 13> for demonstration of alkaline phos-
phatase activity in the hard tissues was applied in cold formol-calcium-fixed frozen sec-
tions (OGAWA et al.，’62) 3>. For the demonstration of acid phosphatase activity GoMORI 
method (GOMORI，’52) 3> was used in sections fixed in glutaraldehyde with cacodylate buffer 
(S . ¥B主TIN! et al.，’63) 10>. Substrate-free incubating media were taken for controls. 
After incubation sections were postfixed in PALADE’s osmium tetroxide and processed ac-
cording to the routine procedure for the electron microscopic observation. 
In the present study alkaline phosphatase activity was demonstrated in territorial peri-
pheries and cytoplasm (probably endoplasmic reticulum) of the proliferating and hypertro-
phic cartilage cells (Figs. 1 & 2). On the other hand acid phosphatase activity was 
present in the rough-surfaced endoplasmic reticulum of the cells of calcifying cartilage 
(Figs. 3 & 4), but was not seen in that of the proliferating and hypertrophic cartilage. 
Occasionally lysosome-like structure containing acid phosphatasεwas observed (Fig. 3) . 
In the epiphyseal zone of cartilage no enzymatic activity was demonstrated. No lead de-
posits were noticed in specimens incubated in substrate-free media. 
In the present investigation it w川宍hown that the proliferating and hypertrophic 
cartilage cells rev七，tiedalkaline phosphatase activity, but not acid phosphatase activity. 
Whereas calcifying cells re、vealedacid phosphatase activity, but not alkaline phosphatase 
588 日本外科宝函第34巻第3号
activity. These findings may lead to the concept that alkaline phosphatase activity seems 
to have an intimate functional relationship with the metabolism of precalcification stage 
during the cartilage cell differentiation, and that acid phosphatase activity seems to play a 
direct role in the process of calcification per se. 
This study w;;s carried out unゴerthe helpful sugge、tio日 byDr. KAZUO OGAWA, Department of Anatomy, 
Krnsai Medical School, M"riguchi U"1ka, Japan. 
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Fig. 1 AlkRline pho,p¥icit;1岬 ac・
tivity is noted in territorial I克ri-
pherie' of the prolik r；山ngcar-
tilage. No lead de伊引tionis 
obsen’ed in the nucleus of the 
cel 
Fig. 2 ：＼’ote alkaline ph• 附ph・ t l:t可
;ictivitv in periferies and cytn-
plasm of the hypertrophic回 rti-
!age. 
Figs. 3 and 4 Rough surfaced 
endoplasmic reticulum of the cnl-
cifying rnrtilage l、po吐tivefor 



























endoplasmic reticulum と ,f~j Jilる，＇；1；分にt沼、められた．
一方，酸性フォスファターゼ活性は石灰化層の軟骨細
胞の rough-surfacedendoplasmic reticulumに認められ，
時にほlysosome様構造をしたものボ認められた．軟骨
細胞の骨端層には酵素活性を認めなかった．
軟骨細胞の噌嫡層と肥大層ではアルカリ性フォスフ
アクーゼ川・rtが陽性であ；；：，ぶy 酸性フォスファダーゼ
活性はなし石灰化層では椴性フォスファターゼ日nー
を，；0，めて，アヰヴリ性フォスファターゼの活性を認め
ない． この所見からアルウリ性フォスファターゼは軟
骨細胞の分化，即ち増殖層から肥大層へ，更に石灰化
層へと分化するための代謝に何らかの役割jを演じ，断
性フォスファターゼは石灰化に重要な役割を演ずるも
のと官、われる．
